Population dynamics studies of wild-type and drug-resistant mutant HIV in mixed infections.
We have studied the population dynamics in response to selective drug pressure of mixtures of wild-type and mutant HIV viruses exposed to either an inhibitor of the viral protease or a nonnucleoside allosteric inhibitor of the viral reverse transcriptase. In order to quantitate mutant virus present in a mixed population, we developed a selective plaque assay, which appears to be generally applicable to population dynamics studies where the viruses in question differ in the sensitivity to a given drug by at least 10-fold. In this assay system, the titer of virus in a mixture is measured in the absence and presence of a concentration of a specific inhibitor known to suppress virus replication by 99%. Virus detected in the presence of inhibitor corresponds to mutant virus, whereas detection in the absence of drug results in quantitation of the total virion population. Wild-type virus is then estimated by difference. Utilizing this system we studied the fate of mixtures of wild-type and the protease-resistant mutant variant I84V in the presence and absence of the cyclic urea HIV protease inhibitor, DMP 450. We also examined the dynamics of mixtures of wild-type and the resistant mutant variant, L100I, in the presence and absence of the drug DMP 266. In both systems we demonstrated that in the absence of drug, mutant virus is at a selective disadvantage for growth compared to wild-type, whereas in the presence of a specific inhibitor, mutant virus exhibits the selective growth advantage over wild-type virus. Better understanding of HIV population dynamics may allow the development of superior inhibitors and the careful application of combination therapy in the clinical setting.